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(57) ABSTRACT 

A sliding/sWing-type portable digital communication appa 
ratus including a main housing having a speaker unit posi 
tioned on its rear surface; key housings, each of Which is 
positioned on a side of the main housing, the key housings 
being adapted to slide a predetermined distance toWard or 
aWay from the main housing along a longitudinal direction 
for exposing or hiding the speaker unit according to Whether 
or not the key housings have slid; and a sWing housing 

(22) Filed; Aug 31, 2004 adapted to rotate about a hinge axis, Which is oriented 
perpendicular to the sliding direction of the key housings, 

(30) Foreign Application Priority Data Within a predetermined range of angle While continuously 
facing an upper surface of the main housing and upper 

Oct. 9, 2003 ..................................... .. 70303/2003 surfaces of the key housings for exposing and hiding pre 
Dec. 28, 2003 ..................................... .. 97477/2003 determined areas of the key housings. 
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SLIDING/SWING-TYPE PORTABLE DIGITAL 
COMMUNICATION APPARATUS 

PRIORITY 

[0001] This application claims priority to applications 
entitled “A Sliding/SWing-Type Portable Digital Communi 
cation Apparatus” ?led With the Korean Intellectual Property 
Of?ce on Oct. 9, 2003 and Dec. 26, 2003, and assigned 
Serial Nos. 2003-70303 and 2003-97477, the contents of 
Which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to portable digital 
communication apparatuses, such as cellular phones, PDAs 
(personal digital assistants), HHPs (hand held phones), and 
PCS (personal communication service) phones, and more 
particularly to portable digital communication apparatuses 
having housings capable of making sliding and sWing move 
ments With respect to each other. 

[0004] 2. Description of the Related Art 

[0005] In general, a “portable communication apparatus” 
refers to an electronic apparatus Which a user can carry With 
him/her to perform Wireless communication With a desired 
partner. In consideration of portability, designs of such 
portable communication apparatuses have emphasiZed com 
pactness, slimness, and lightness, as Well as the availability 
of multimedia functions, and having a Wider variety of 
services and functions. In particular, portable communica 
tion apparatuses being developed are eXpected to incorpo 
rate greater multi-functionality and multi-purpose utiliZa 
tion, and are eXpected to be more compact and lighter, While 
at the same time being suitable for various multimedia 
environments or Internet environments. Such portable com 
munication apparatuses are noW commonly used and are 
recogniZed as a nearly indispensable commodity Which must 
alWays be carried. 

[0006] Conventional portable communication apparatuses 
may be classi?ed into various types according to their 
appearance, such as bar-type portable communication appa 
ratuses, ?ip-type portable communication apparatuses, and 
folder-type portable communication apparatuses. The bar 
type portable communication apparatus has a single housing 
shaped like a bar. The ?ip-type portable communication 
apparatus has a ?ip Which is pivotably mounted to a bar 
shaped housing by a hinge unit. The folder-type portable 
communication apparatus has a folder coupled to a single 
bar-shaped housing by a hinge unit in such a manner that the 
folder can be pivoted in order to be folded to or unfolded 
from the housing. 

[0007] Further, portable communication apparatuses may 
be classi?ed into neck Wearable type communication appa 
ratuses and Wrist Wearable type communication apparatuses 
according to the position at or the Way in Which a user puts 
on or carries the communication apparatus. The neck Wear 
able type communication apparatus is one Which a user 
Wears around the neck using a string or lanyard, While the 
Wrist Wearable type communication apparatus is one Which 
a user Wears around the Wrist. 

[0008] Additionally, portable communication apparatuses 
may be classi?ed into rotation-type communication appara 
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tuses and sliding-type communication apparatuses accord 
ing to Ways of opening and closing the communication 
apparatuses. In the rotation-type portable communication 
apparatus, tWo housings are coupled to each other in such a 
manner that one housing rotates to be opened or closed 
relative to the other While the housings face each other. In 
the sliding-type portable communication apparatus, tWo 
housings are coupled to each other in a manner that one 
housing slides to be opened or closed relative to the other. 
These variously classi?ed portable communication appara 
tuses can be easily understood by those skilled in the art. 

[0009] MeanWhile, conventional portable communication 
apparatuses are noW generally equipped With a function of 
transmitting data at a high speed in addition to the basic 
function of performing voice communication. In other 
Words, according to an increase in demand by consumers, 
portable communication apparatuses noW can provide ser 
vices using a Wireless communication technology capable of 
transmitting data at a high speed. 

[0010] Recent portable communication apparatuses noW 
may be equipped With a camera lens Which enables each of 
the communication apparatuses to transmit an image signal. 
That is, current conventional portable communication appa 
ratuses may have an imbedded or external camera lens or a 

photographing means Which enables a user to make an 
image communication With a desired partner or to take a 
photograph of a desired subject. 

[0011] However, conventional portable communication 
apparatuses, in particular sliding-type portable communica 
tion apparatuses are sometimes inconvenient to use With 
respect to their key operations When they are used in an 
e-mail transmission mode, in a chatting mode, or in a PDA 
mode. This is due to the relatively small number of key 
arrays Which may make it dif?cult to perform complex data 
input operations. 

SUMMARY OF THE INVENTION 

[0012] Accordingly, the present invention has been made 
to solve the above-mentioned problems occurring in the 
prior art, and an object of the present invention is to provide 
a portable digital communication apparatus having a number 
of key arrays conveniently positioned to guarantee quick 
ness, correctness, and ease in key operations, in particular in 
key pressing, While enabling the user to use both hands. 

[0013] Another object of the present invention is to pro 
vide a portable digital communication apparatus, Which 
includes housings capable of smoothly sliding With respect 
to each other. 

[0014] Still another object of the present invention is to 
provide a portable digital communication apparatus Which 
has a camera lens protected from the outside. 

[0015] In order to accomplish these objects, there is pro 
vided a sliding/sWing-type portable digital communication 
apparatus including a main housing having a speaker unit 
positioned on a rear surface; key housings, each of Which is 
positioned on a side of the main housing, the key housings 
being adapted to slide a predetermined distance toWard or 
aWay from the main housing along a longitudinal direction 
for eXposing or hiding the speaker unit according to Whether 
or not the key housings have been slid; and a sWing housing 
adapted to rotate about a hinge aXis, Which is oriented 
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perpendicular to a sliding direction of the main housing, 
Within a predetermined angle range While continuously 
facing an upper surface of the main housing and upper 
surfaces the key housings for eXposing and hiding prede 
termined areas of the key housings. 

[0016] In accordance With another aspect of the present 
invention, there is provided a sliding/sWing-type portable 
digital communication apparatus including a main housing 
having a battery pack positioned on a loWer surface, a 
camera lens positioned adjacent to one side the battery pack, 
and a locking knob positioned adjacent to another side of the 
battery pack; a pair of key housings, each of Which is 
positioned on each of opposite sides of the main housing, the 
key housings being adapted to slide a predetermined dis 
tance toWard or aWay from the main housing along a 
longitudinal direction for eXposing and hiding the camera 
lens housing; and a sWing housing adapted to rotate about a 
hinge aXis, Which is oriented perpendicular to a sliding 
direction of the main housing, Within a predetermined angle 
range While continuously facing an upper surface of the 
main housing and upper surfaces of the pair of key housings 
for eXposing and hiding predetermined areas of the pair of 
key housings. 

[0017] In accordance With still another aspect of the 
present invention, there is provided a sliding/sWing-type 
portable digital communication apparatus including a main 
housing having a battery pack positioned on a loWer surface; 
key housings, each of Which is positioned on each of 
opposite sides of the main housing, the key housings being 
adapted to slide a predetermined distance toWard or aWay 
from the main housing along a longitudinal direction; a 
sWing housing adapted to rotate about a hinge aXis, Which is 
oriented perpendicular to a sliding direction of the main 
housing, Within a predetermined angle range While continu 
ously facing an upper surface of the main housing and upper 
surfaces of the key housings for eXposing and hiding pre 
determined areas of the key housings; and a set of key 
arrays, provided on the upper surfaces of the key housings, 
including a ?rst key array composed of a number of keys 
adapted to be visually eXposed after sliding the key hous 
ings; a second key array composed of a number of keys 
adapted to be visually eXposed after rotation of the sWing 
housing; and a third key array composed of a number of keys 
adapted to be visually eXposed after both rotation of sWing 
housing and sliding of the key housings. 

[0018] In accordance With yet another aspect of the 
present invention, there is provided a portable digital termi 
nal including a main housing having a battery pack posi 
tioned on a rear surface; ?rst and second key housings, each 
of Which is positioned on each of opposite sides of the main 
housing, one of the key housings being adapted to slide 
Within a predetermined distance range toWard or aWay from 
the other along a longitudinal direction of the main housing; 
and a driving means adapted to cause the other key housing 
to slide, according to a sliding of the one key housing, 
Wherein the driving means includes: a rack gear positioned 
on a bottom surface of one of the ?rst and second key 
housings along a longitudinal direction While facing the 
main housing; a pinion gear rotatably positioned in the main 
housing to engage and rotate With the rack gear; a driving 
pulley rotatably positioned in the main housing, the driving 
pulley having a drive gear on its end for engaging the pinion 
gear; and a driving belt positioned in the main housing, the 
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driving belt being adapted to convert a rotational movement 
of the driving pulley into a linear reciprocating movement 
and being adapted to transmit it to the other key housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The above and other objects, features and advan 
tages of the present invention Will be more apparent from the 
folloWing detailed description taken in conjunction With the 
accompanying draWings, in Which: 

[0020] FIG. 1 is a perspective vieW shoWing a portable 
digital communication apparatus according to a preferred 
embodiment of the present invention; 

[0021] FIG. 2 is a rear vieW of the portable digital 
communication apparatus shoWn in FIG. 1; 

[0022] FIG. 3 is a front vieW shoWing a portable digital 
communication apparatus according to a preferred embodi 
ment of the present invention after sliding of its key hous 
ings; 
[0023] FIG. 4 is a perspective vieW shoWing rear portions 
of a portable digital communication apparatus according to 
a preferred embodiment of the present invention after sliding 
of its key housings; 

[0024] FIG. 5 is a front vieW shoWing a portable digital 
communication apparatus according to a preferred embodi 
ment of the present invention Wherein its key housings are 
closed on its main housing; 

[0025] FIG. 6 is a front vieW of the apparatus shoWn in 
FIG. 5 Wherein the key housings are opened after a sliding; 

[0026] FIG. 7 is a perspective vieW shoWing a portable 
digital communication apparatus according to a preferred 
embodiment of the present invention Wherein its sWing 
housing has rotated about 90°; 

[0027] FIG. 8 is a perspective vieW shoWing a portable 
digital communication apparatus according to a preferred 
embodiment of the present invention Wherein its sWing 
housing has rotated about 90° and its key housings have slid 
aWay from each other; and 

[0028] FIG. 9 is a cross-sectional vieW of the portable 
digital communication apparatus shoWn in FIG. 4 taken 
along line A-A‘. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0029] Hereinafter, preferred embodiments of the present 
invention Will be described With reference to the accompa 
nying draWings. In the folloWing description of the present 
invention, a detailed description of knoWn functions and 
con?gurations incorporated herein Will be omitted When it 
may make the subject matter of the present invention 
unclear. 

[0030] As shoWn in FIGS. 1 to 6, a portable digital 
communication apparatus according to the present invention 
comprises: a main housing 100; key housings 110, 120, each 
of Which is positioned on a side of the main housing, the key 
housings being adapted to slide a predetermined distance 
toWard or aWay from the main housing 100 along its 
longitudinal direction; and a sWing 200 housing adapted to 
rotate about a hinge aXis, Which is oriented perpendicular to 
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the sliding direction of the key housings 110 and 120, Within 
a predetermined angle While continuously facing the upper 
surface 100a of the main housing 100 and the upper surfaces 
110a, 120a of each of the key housings 110, 120 for 
eXposing and hiding predetermined areas of the key hous 
ings 110, 120. The second key housing 120 faces the ?rst 
key housing 110 symmetrically With respect to main housing 
100. 

[0031] As shoWn in FIGS. 5 and 6, the ?rst key housing 
110 is provided With, on its upper surface 110a, a ?rst key 
array 111 composed of a number of keys 111a Which are 
visually eXposed after sliding the ?rst key housing 110; a 
second key array 112 composed of a number of keys 112a 
visually to eXposed after a rotation of the sWing housing 200; 
and a third key array 113 composed of a number of keys 
113a visually eXposed after both rotation of sWing housing 
200 and sliding of ?rst key housing 110. 

[0032] The ?rst key array 111 is disposed adjacent to the 
second key array 112, the second key array 112 is disposed 
adjacent to the third key array 113, and the ?rst, second, and 
the third key arrays 111, 112, 113 are arranged on the upper 
surface 110a of the ?rst key housing 110. 

[0033] In the preferred embodiment, the number of keys 
111a composing the ?rst key array 111 is smaller than the 
number of keys 112a composing the second key array 112, 
While the number of keys 112a composing the second key 
array 112 is smaller than the number of keys 113a compos 
ing the third key array 113. 

[0034] The second key housing 120 is provided With, on 
its upper surface 120a, a ?rst key array 121 composed of a 
number of keys 121a visually eXposed after sliding the 
second key housing 120; a second key array 122 composed 
of a number of keys 122a visually eXposed after rotation of 
sWing housing 200; and a third key array 123 composed of 
a number of keys 123a visually eXposed after both rotation 
of sWing housing 200 and sliding of second key housing 
120. 

[0035] The ?rst key array 121 of the second key housing 
120 is disposed adjacent to the second key array 122, the 
second key array 122 is disposed adjacent to the third key 
array 123, and the ?rst, second, and the third key arrays 121, 
122, 123 are arranged on the upper surface 120a of the ?rst 
key housing 120. 

[0036] The number of keys 121a composing the ?rst key 
array 121 of the second key housing 120 is smaller than the 
number of keys 122a composing the second key array 122, 
While the number of keys 122a composing the second key 
array 122 is smaller than the number of keys 123a compos 
ing the third key array 123. 

[0037] Preferably, the second key housing 120 is provided 
With openings 125, 126 for a speaker unit on its rear surface 
120b. The openings 125, 126 for the speaker unit form a pair 
and face each other, as shoWn in FIG. 4. 

[0038] Referring again to FIGS. 5 and 6, hinge openings 
114, 124 are formed on each of the facing ends of the ?rst 
and second key housings 110, 120 for mounting a hinge 
module (not shoWn) and another hinge opening 102 is 
formed on the upper surface 100a of the main housing 100 
for coupling With the hinge module (not shoWn). 
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[0039] As shoWn, the ?rst and second key housings 110, 
120 are adapted to move linearly. 

[0040] As shoWn in FIGS. 2 and 4, the main housing 100 
is provided With, on its rear surface 100b, a battery pack 103, 
a camera lens 105 positioned neXt to a side of the battery 
pack 103, as Well as a locking knob 104 and a speaker unit 
108, both of Which are positioned neXt to the other side of 
the battery pack 103. Also, a re?ective plate, in particular a 
mirror 106 is positioned proximate to the camera lens 105. 
In other Words, on the rear surface 100b of the main housing, 
the camera lens 105 is disposed adjacent to the battery pack 
103, the battery pack 103 is disposed adjacent to the speaker 
unit 108, and the battery pack 103 is also disposed adjacent 
to the mirror 106. 

[0041] The speaker unit 108 and the locking knob 104 are 
eXposed or hidden according to Whether the second key 
housing 120 has been slid or not. Speci?cally, When the 
second key housing 120 has been slid open, as shoWn in 
FIG. 4, both the locking knob 104 and the speaker unit 108 
are eXposed. Similarly, the camera lens 105 and the mirror 
106 are eXposed or hidden according to Whether the ?rst key 
housing 110 has been slid or not. That is, When the ?rst key 
housing 110 has been slid open, both the camera lens 105 
and the mirror 106 are eXposed. In addition, When the second 
key housing 120 is not moved but is kept closed, as shoWn 
in FIG. 2, the speaker unit 108 lies beneath and faces the 
openings 125, 126. In this state, any sound generated by the 
speaker unit 108 is transmitted to the outside via the open 
ings 125, 126. 

[0042] As shoWn in FIGS. 2 and 4, the ?rst key housing 
110 is provided With a pair of ?rst holding portions 118a, 
118b for smooth and correct sliding movements. The ?rst 
holding portions 118a, 118b are adapted to slide along edges 
of the battery pack 103. The second key housing 120 is 
similarly provided With a pair of second holding portions 
128a, 128b for smooth and correct sliding movements. The 
second holding portions 128a, 128b are also adapted to slide 
along edges of the battery pack 103. 

[0043] The ?rst and second holding portions 118a, 118b 
and 128a, 128b preferably have the same con?guration and 
are positioned symmetrically. They are also adapted to move 
toWard or aWay from each other. 

[0044] Referring to FIGS. 1 and 3, the sWing housing 200 
is provided With, on its upper surface 200a, a display unit 
202 and a fourth key array 204 composed of a number of 
keys disposed adjacent to the display unit 202. The display 
unit 202 is preferably a touch screen, but may also be an 
LCD module or a hologram screen. 

[0045] When the ?rst and second key housings 110 and 
120 have slid aWay from each other, as shoWn in FIG. 3, 
each of the ?rst key arrays 111, 121 of the ?rst and second 
key housings 110 and 120, the display unit 202, and the 
fourth key array 204 are disposed adjacent to one another. 

[0046] When the sWing housing 200 is rotated 90°, as 
shoWn in FIG. 7, each of the ?rst key arrays 111, 121 of the 
?rst and second key housings 110 and 120 and the second 
key arrays 112, 122 are disposed adjacent to one another; 
and the second key arrays 112, 122 are disposed adjacent to 
the display unit 202. 

[0047] When the sWing housing 200 is rotated 90° and the 
?rst and second key housings 110 and 120 have slid aWay 
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from each other, as shown in FIG. 8, each of the ?rst key 
arrays 111, 121 of the ?rst and second key housings 110 and 
120 and the second key arrays 112, 122 are disposed 
adjacent to one another; each of the second key arrays 112, 
122 are disposed adjacent to each of the third key arrays 113, 
123; and each of the third key arrays 113, 123 are disposed 
adjacent to the display unit 202. 

[0048] When the sWing housing 200 is rotated about 90°, 
as shoWn in FIGS. 7 and 8, the ?rst and second key 
housings 110 and 120 are disposed in a cross-shaped con 
?guration together With the sWing housing 200. 

[0049] The portable digital communication apparatus may 
be provided With a driving means 300 for interlocking the 
sliding movements of the ?rst and second key housings 110 
and 120. The driving means 300 Will noW be described With 
reference to FIG. 9. 

[0050] The driving means 300 includes a rack gear 301, a 
pinion gear 302, a driving pulley 303, a driving belt 304, and 
a driven pulley 305. 

[0051] The rack gear 301 is positioned on the rear surface 
of the ?rst key housing 110 along its longitudinal direction 
and is adapted to rotate the pinion gear 302 to slide the ?rst 
key housing 110 according to a rotation of the pinion gear 
302. 

[0052] The pinion gear 302 is rotatably positioned in the 
main housing 100 adjacent to an end portion thereof. A 
portion of the pinion gear 302 protrudes out of the upper 
surface of the main housing 100 to engage the rack gear 301. 

[0053] The driving pulley 303 is rotatably positioned in 
the main housing 100 adjacent to an end portion thereof and 
is provided With, on its end, a driven gear 331 Which is 
adapted to engage and rotate With the pinion gear 302. 

[0054] The driven pulley 305 is rotatably positioned in the 
main housing 100 adjacent to the other end portion thereof 
and is adapted to be rotated by the driving belt 304 While 
being interlocked With the driving pulley 303. 

[0055] The driving belt 304 is adapted to transform a 
rotational movement of the driving pulley 303 into a linear 
movement and transmit it to the second key housing 120, 
Which is connected With the driving belt 304 for linear 
movement. Speci?cally, the second key housing 120 is 
provided With, on its end, an interlocking pin 107 to inter 
lock With the driving belt 304. This causes the second key 
housing 120 to be moved according to a movement of the 
driving belt 304. It Will be obvious to those skilled in the art 
that, since the interlocking pin 107 is adapted to travel 
linearly according to a movement of the driving belt 304, the 
main housing 100 is provided With a corresponding opening. 

[0056] To be more speci?c, the operation of the driving 
means 300 is as folloWs: if a user slides the ?rst key housing 
110, the linear movement of the rack gear 301 is transformed 
into a rotational movement of the pinion gear 302. The 
rotational movement of the pinion gear 302 is transmitted 
via the driven gear 331 to rotate the driving pulley 303. This 
rotation results in a linear movement of the driving belt 304, 
Which is transmitted via the interlocking pin 107 and slides 
the second key housing 120. 

[0057] Because of the driven gear 331, the rotation direc 
tion of the driving pulley 303 is opposite from that of the 
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pinion gear 302. Accordingly, the ?rst and second key 
housings 110, 120 slide toWard or aWay from each other. 

[0058] It Will be easily understood to those skilled in the 
art that, if a user slides the second key housing 120, the ?rst 
key housing 110 slides accordingly as the driving means 
300, including the driving belt 304, is operated by the 
interlocking pin 107. 

[0059] Consequently, if a user chooses one of the ?rst and 
second key housings 110 and 120 and slides it, the other key 
housing is slid accordingly by means of the driving means 
300. 

[0060] As described above, the sliding/sWing-type por 
table digital communication apparatus according to the 
present invention guarantees quickness, correctness, and 
convenience in key operations, in particular in key pressing, 
using both hands. In addition, the apparatus has an advan 
tage in that its camera lens, mirror, and speaker unit are 
protected from the outside and smooth sliding movements of 
its key housings are obtained. Furthermore, the apparatus 
has a pair of key housings adapted to slide toWard or aWay 
from each other While being interlocked With each other and 
thus is convenient to use. 

[0061] While the invention has been shoWn and described 
With reference to certain preferred embodiments thereof, it 
Will be understood by those skilled in the art that various 
changes in form and details may be made therein Without 
departing from the spirit and scope of the invention as 
de?ned by the appended claims. For eXample, the key 
housings may slide independent of each other, or simulta 
neously through the provision of the driving means. In 
addition, the driving means may be manually operated, as 
described above, or may include a motor for automatic 
operation. 

What is claimed is: 
1. A sliding/sWing-type portable digital communication 

apparatus comprising: 

a main housing having a speaker unit positioned on its 
rear surface; 

key housings, each of Which is positioned on a side of the 
main housing, the key housings being adapted to slide 
a predetermined distance toWard or aWay from the main 
housing along a longitudinal direction for eXposing or 
hiding the speaker unit according to Whether or not the 
key housings have slid; and 

a sWing housing adapted to rotate about a hinge aXis, 
Which is oriented perpendicular to a sliding direction of 
the key housings Within a predetermined angle While 
continuously facing an upper surface of the main 
housing and upper surfaces of the key housings for 
exposing and hiding predetermined areas of the key 
housings. 

2. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 1, Wherein the key housings 
are provided With, on their upper surfaces, a ?rst key array 
composed of a number of keys adapted to be visually 
eXposed after sliding the key housings; a second key array 
composed of a number of keys adapted to be visually 
eXposed after rotation of the sWing housing; and a third key 
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array composed of a number of keys adapted to be visually 
exposed after both rotation of swing housing and the sliding 
of the key housings. 

3. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 2, Wherein the ?rst key array 
is disposed adjacent to the second key array, the second key 
array is disposed adjacent to the third key array, and the ?rst, 
second, and the third key arrays are arranged on the upper 
surfaces of the key housings. 

4. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 3, Wherein the number of keys 
composing the ?rst key array is smaller than the number of 
keys composing the second key array, and the number of 
keys composing the second key array is smaller than the 
number of keys composing the third key array. 

5. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 1, Wherein each of the key 
housings is positioned on each of the opposite sides of the 
main housing and are adapted to slide toWard or aWay from 
each other. 

6. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 1, Wherein each of the key 
housings is adapted to move linearly and is positioned 
symmetrically With respect to the main housing. 

7. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 1, Wherein the sWing housing 
is adapted to be positioned adjacent to the upper surfaces of 
the key housings in a cross-shaped con?guration after rotat 
ing 90°. 

8. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 1, Wherein the sWing housing 
is provided With, on an upper surface, a display unit and a 
fourth key array composed of a number of keys disposed 
adjacent to the display unit. 

9. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 1, Wherein at least one of the 
key housings is provided With at least one opening for a 
speaker unit on its rear surface. 

10. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 9, Wherein the openings for 
the speaker unit form a pair and are adapted to face a speaker 
located on a rear surface of the main housing When the key 
housings are closed on the main housing. 

11. A sliding/sWing-type portable digital communication 
apparatus comprising: 

a main housing including a battery pack positioned on a 
loWer surface, a camera lens positioned adjacent to a 
side of the battery pack, and a locking knob positioned 
adjacent to the other side of the battery pack; 

a pair of key housings, each of Which is positioned on 
each of opposite sides of the main housing, the key 
housings being adapted to slide a predetermined dis 
tance toWard or aWay from the main housing along a 
longitudinal direction, at least one key housing being 
slidable for eXposing and hiding the camera lens hous 
ing; and 

a sWing housing adapted to rotate about a hinge aXis, 
Which is oriented perpendicular to the sliding direction 
of the key housings, Within a predetermined angle 
While continuously facing an upper surface of the main 
housing and upper surfaces of the pair of key housings 
for eXposing and hiding predetermined areas of the pair 
of key housings. 
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12. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 11, Wherein the key housings 
are provided With, on their upper surfaces, a ?rst key array 
composed of a number of keys adapted to be visually 
eXposed after sliding the key housings; a second key array 
composed of a number of keys adapted to be visually 
eXposed after rotation of the sWing housing; and a third key 
array composed of a number of keys adapted to be visually 
eXposed after both rotation of sWing housing and the sliding 
the key housings. 

13. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 12, Wherein the ?rst key array 
is disposed adjacent to the second key array, the second key 
array is disposed adjacent to the third key array, and the ?rst, 
second, and the third key arrays are arranged on the upper 
surfaces of the key housings. 

14. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 13, Wherein the number of 
keys composing the ?rst key array is smaller than the 
number of keys composing the second key array and the 
number of keys composing the second key array is smaller 
than the number of keys composing the third key array. 

15. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 11, Wherein each of the key 
housings is adapted to move linearly and is positioned 
symmetrically With respect to the main housing. 

16. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 11, Wherein the sWing housing 
is adapted to be positioned adjacent on the upper surfaces of 
the key housings in a cross-shaped con?guration after rotat 
ing 90°. 

17. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 11, Wherein the sWing housing 
is provided With, on an upper surface, a display unit screen 
and a fourth key array composed of a number of keys 
disposed adjacent to the display unit. 

18. A sliding/sWing-type portable digital communication 
apparatus comprising: 

a main housing having a battery pack positioned on a 
loWer surface; 

key housings, each of Which is positioned on each of 
opposite sides of the main housing, the key housings 
being adapted to slide a predetermined distance toWard 
or aWay from the main housing along a longitudinal 
direction; 

a sWing housing adapted to rotate about a hinge aXis, 
Which is oriented perpendicular to a sliding direction of 
the key housings, Within a predetermined angle While 
continuously facing an upper surface of the main 
housing and upper surfaces of the key housings for 
exposing and hiding predetermined areas of the key 
housings; and 

a set of key arrays, provided on the upper surfaces of the 
key housings, including a ?rst key array composed of 
a number of keys adapted to be visually eXposed after 
sliding the key housings; a second key array composed 
of a number of keys adapted to be visually eXposed 
after rotation of the sWing housing; and a third key 
array composed of a number of keys adapted to be 
visually eXposed after both rotation of the sWing hous 
ing and sliding the key housings. 
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19. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 18, wherein the sWing housing 
is provided With, on an upper surface, a display unit and a 
fourth key array composed of a number of keys disposed 
adjacent to the display unit. 

20. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 19, Wherein, after sliding the 
key housings, the ?rst key array, the display unit, and the 
fourth key array are disposed adjacent to one another; after 
rotation of the sWing housing, the ?rst and second arrays are 
disposed adjacent to each other and the second key array and 
the display unit are disposed adjacent to each other; and, 
after both rotation of the sWing housing and sliding the key 
housings, the ?rst and second arrays are disposed adjacent to 
each other, the second and third key arrays are disposed 
adjacent to each other, and the third key array and the 
display unit are disposed adjacent to each other. 

21. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 19, Wherein the number of 
keys composing the ?rst key array is smaller than the 
number of keys composing the second key array, and the 
number of keys composing the second key array is smaller 
than the number of keys composing the third key array. 

22. A sliding/sWing-type portable digital communication 
apparatus as claimed in claim 18, Wherein the key housings 
are provided With holding means adapted to slide along the 
edges of the battery pack. 

23. A portable digital terminal comprising: 

a main housing having a battery pack positioned on a rear 
surface; 

?rst and second key housings, each of Which is positioned 
on each of opposite sides of the main housing, the key 
housings being adapted to slide a predetermined dis 
tance toWard or aWay from each other along a longi 
tudinal direction of the main housing; and 

a driving means adapted to cause a second key housing to 
slide, according to a sliding of the ?rst key housing, 
Wherein 
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the driving means includes: 

a rack gear positioned on a bottom surface of one of the 

?rst and second key housings along the longitudinal 
direction While facing the main housing; 

a pinion gear rotatably positioned in the main housing to 
engage and rotate With the rack gear; 

a driving pulley rotatably positioned in the main housing, 
the driving pulley having a driven gear on an end for 
engaging the pinion gear; and 

a driving belt positioned in the main housing, the driving 
belt being adapted to transform rotational movement of 
the pulley into a linear reciprocating movement and 
transmit it to one of the ?rst and second key housings. 

24. A portable digital terminal as claimed in claim 23, 
Wherein the pinion gear and the driving pulley are positioned 
adjacent to an end portion of the main housing and a driven 
pulley is rotatably positioned in the main housing adjacent 
to the other end portion thereof to support the driving belt. 

25. A portable digital terminal as claimed in claim 23, 
Wherein the rack gear is positioned on the ?rst key housing 
and an end of the second key housing is connected With the 
driving belt. 

26. A portable digital terminal as claimed in claim 23, 
further comprising a sWing housing adapted to rotate about 
a hinge aXis, Which is oriented perpendicular to the sliding 
direction, Within a predetermined angle While continuously 
facing an upper surface of the main housing and upper 
surfaces of the key housings for eXposing and hiding pre 
determined areas of the key housings. 

27. A portable digital terminal as claimed in claim 23, 
Wherein the key housings are provided With, on their upper 
surfaces, key arrays composed of a number of keys. 


